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@ Provided are resin compositions comprising the following (A), (B). (C). which Is at least one memtter 
selected from (Ci) through (Cs), and (D) : 

(A) : a polyolefin, 

(B) : a saponified product of an ethytene-vinyl acetate copolymer having an ethylene content of 20 to 65 moi% 
and a saponification degree of vinyl acetate component of at least 96%, 

(C) : (Ci): at least one inorganic substance selected from titanium oxide, taic. calcium carbonate, mica and 
absorptive inorganic materials, 

^{Ca): at least one compound selected from the group consisting of metal salts of higher fatty add having 8 to 22 

carbon atoms, metal salts of ethylenedlaminetetraacetic acid and hydrotaicite, and 
CO (Cs): a polyolefin modified with an unsaturated carboxylic add or derivatives thereof: 
Sand. 

(D) : a saponified product of an ethylene-vinyt acetate copolymer having an ethylene content of 68 to 98 mol% 
^and a saponification degree of vinyl acetate component of at least 20%. 

^ The compositions of the present invention have excellent compatibility within themselves and significantly 
solve the problems, upon molding, of molding instability such as charred resin on screw, generation of lip stain, 
® pressure increase in extruder, abnonnai flow and generation of (turbulence) wavy pattern on the surface of 
0. molded artides. 
Ul 
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ethylene-vinyl acetate cppolymer (B)^ an f"^iiyr^^ as charred resin on screw, 

from troubles at melt formation caused by '-^^J^P^^^^ The present invention also 
generation of gelled matter, pressure ''^'^"^^J^i^^JZ^ 
%^ compositions '"^ *^„tS^<S^^^^^^ oleS^Sled wHh an unsaturated cartx>xyr.c 

£Su.::ir:^T^SLar?c^c«^^^^^ «^ 

Blend compositions comprising a ^^'f^^^l^J^^^etx><^ compositions instead 
tf,oxide have distirKlive properties, m f^^f^^J^^^^^^i^des molded articles w«h 

. of polyolefin in '--^^^/''■'^J^^Zlt^^^ « 
distinctive appearances, such as paper-Ute and »«gh-g^^ composittons are generally poor in 
for. example JP-A-1 42650/1 980 and 154232^9^. Howe^ S bottle or the like by extmsion 
compatibility within themselves and. hence, when ^.^^'^T^ „umber of the Irregular 
^'ng.Zd to senerate nonuniforj^^e^ "^-^^^^^ ^ ^ 

natters Increases particularly "P^^.^^-^^f^r^CseJas *e inor^cL^ 
molded articles. Where tt^^'""" ^'"^^'"nS^Lj 'Sn on sS^^^^ Ihe extnider. that of gelled 
rrn.?S™«Sr — — - appe^ - 

troubles when the content of EVOH is ^ flow instabiHty occurs immediately 

EVOH becomes larger. Where tele « used « *^J^^^2^ the dielip and other parts to impair 
after the start of molding operation. 8*^, ^f^^^*;^ the extruder increases to render It 
the appearance of molded arfcles. Jhn«w *e raje P^^ 

impossible to continue the operaUon. ^xlnKlon moWir^c*^ J ^ 

J an inorganic material thus has "f^^^^'SL^^^sUcs. 
neriod, in spite of the fact that the molded arbdes showed f^^J^^^^^ ^ poiyolefin. blending 
•^'ere^ been proposed, for the pun.ose °♦^"^P^'^»^"^J^Sfl^^^^ 
poiyolefin with EVOH having high gas "^.^^ P^Pf'^.^^^t^^ast 50^ by weight based on the 
^hLever. In this process, the blending^o P^J^^J" J^*^ SJS^.^ *« «^ 

.^T. ^^-n^nr-r ^ ^ ^ ^^^^^ 

times that of the pohrolefin to ^l^^^^.'^.^Ts ^o^Td ale^nification deg«e of vinyl 
acetate copolymer having ettvlene «ntem erf 70to the^ned blend is laminated 

acetate component of at le^ 20% j^^'S" ^^rSS as lip stain on dielip. which generates 
wKh poiyolefin. However, it does not *««losettet P compatibility of the saponified 

when talc, etc is blended, can be P'^J^^'^^^iJ^^ *ere^ causing mtralayer de- 
product of ethylene-vinyl ^^P^^nSJed^^ ShS tSTl^lend is used as an outer layer. 

ss^^r^rei::r;£ni?~ 

, *^'5lf9gS(US-A..S13.e44)dis.c«esa^^^ 

and a onnpound such as hydrotelcite((^) to prevent c^^ rea^^^^^^^ 

^ compSwon however has. upon melt molding ^^^^ ^rfS of r^oS articles, 
used In a large amount. Pr^lem S^«m^5^ ~mi-ng poiyolefin. EVOH and an 
An object of the present mvention is ^J^'^^^^'^^ri^i^ "molded articles having neat 
so inorganic matena. (C) -J-^^^^^^jJ^ r^^^ considered to be caused 

appearance without generahng charred resin on ^-^^^ ^j^. of wWch can be reused 
by^r compatlbility among the components, and scraps such as regnno 

effectively. V t« a comooriBon comprising poiyolefin. EVOH and a 
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unsaturated cartxyx^flc acid or derivatives thereof, will not cause any instable molding such as generation of 
turtHilence (wavy pattern) on the surface of molded articles. 
) These objects could be achieved on the basis of the following findings: 

It has been found that Incorporation of a specific saponified product of an ethylene-vinyl acetate 
• s copolymer (D) (hereinafter referred to as S-EVOH) having an ethylene content of 68 to 98 mol% and a 
saponification degree of . vinyl acetate component of at least 20%. Into a composition comprising polyolefin 
(A), EVOH. (B),-and a specific inorganic material (Ci) can make the resulting composition co-extrusion 
moldable Into' molded articles having ne^ appearance, without encountering generation of chanBd resin on 
screw or Dp stain and flow instabinty. 
to ; It has further been found that a composition comprising polyolefin (A). EVOH (6). a polyolefin modified 
with an unsaturated carboxyllc add or derivatives thereof, and further S-EVOH (D) can be molded into 
molded articles having high gas barrier property and neat appearance, and having resistance to intertayer 
delamination and no irrtralayer delamination. 

.It has stili further been found that a compo-composition comprising polyolefin (A), EVOIH (B). a 
IS compound such as hydrptaldte (Ca). and further S-EVOH (D) can be molded into molded articles having 
• neat appearance without turbulence (wavy pattern). Hereinafter the group consisting of (Ci). (Ca) and (Ca) is 
sometimes referred to as (C). 

Rrst of alt, the resin composition comprising (A), (B). (Ci) and (D) according to the present invention Is 
described. 

20 The polyolefin (A) used In the present invention includes high, medium and low density polyethylenes: 
polyethylenes copolymerized with an er-olefin such as vinyl acetate, acrylic add esters, butene, hexene and 
4-methyl-l!-pentene: lonomers; polypropylene homopolymer; polypropylerie graft-polymerized with ethylene; 
polypropylenes copolymerized with an or-olefin such as butene. hexene or 4-methyM-pentene; modified 
polypropylenes blended with rubber-related polymers; poly-1 -butene; poly-4-methyl-1-pentene and the like. 

25 Among the above, polypropylene resins are most Important in the present invention, with polyethylerte 
resins coming next 

The EVOH (B) used in the present invention includes any ethylene-vinyl acetate copolymer wHh Its vinyl 
acetate component hydrolyzed but. those having poor compatibility with polyolefin have relatively low 
ethylene content and high degree of saponification (hydrolysis) of vinyl acetate component Particulariy. 
30 EVOH's having an ethylene content of 20 to 65 mol%, preferably 20 to 60 moI%, more preferably 20 to 50 
\ mol%, and a saponification degree of vinyl acetate content of at least 96%, preferably at least 99% are 

/ espedally important as the object of the present invention, since they give, when used while being blended 

with polyolefin, excellent containers. 

The EVOH (B) herein may be modified with not more than 5 mol% of a cop)olymerizable monomer. 
35 Examples of the modifying monomer indude propylene, 1 -butene, 1 -hexene, 4-methyl-1-pentene, acrylic 
; add esters, methacrylic add esters, maleic add, tumeric add. itaconic add. vinyl esters of higher fatty 
adds, alkyl vinyl ethers. N-(2-dimethylaminoethyl)methacrylamide or quaternary compounds thereof. N- 
vtnyBmidazole or quaternary compounds thereof. N-vinylpyrroIidone. N.N-butoxymethylacrylamtde. vlnyl- 
trimefhoxysilane. vtnylmethyldimethoxysilane. vinytdimethylmethoxysllane and the like. 
40 The melt index (measured under conditions of 190*C and 2160 g) of EVOH (B) is preferably at least 
0.1 g/10 min. more preferably at least 05 g/10 min, and preferably 100 g/10 mln at most, more preferably 
50 g/10 min at most most preferably 30 g/10 min at most 

In the present invention, the inorganic material (Ci). among (C), Is used for provWing a high-grade 
appearance to molded artides. such as paper-tike and pearl luster, and selected from the group consisting 
45 of titanium oxide, talc, caldum carbonate, mica and water*absorptive inorganic materials. These inorganic 
materials may be used singly or in combination. Among these materials, titanium oxide and talc are 
' preferably used. The inorganic material Is preferably used In the form of powder finely pulverized, more 
preferably in the form of microfine powder, since, then, the material can mbc well with the resins and, 
further, help produce higher effect of the present invention. The size of the powder, particulariy microfine 
50 powder, is not specifically ilmited, but it is preferably as small as (X)ssible. However, the form of uttrafine 
powder that will malaffect working environment should be avoided in practice. 

The water-absorptive inorganic material particularly suited for the purpose of the present invention 
indudes hydrate-forming salts, that is. salts capable of absort>lng water as crystallization water, more 
specifically phosphates such as sodium dihydrogenphosphate. sodium monohydrogenphosphate. sodium 
55 phosphate, lithium phosphate, sodium pyrophosphate, and, particulariy, anhydrides of the foregoing. The 
water-absorptive Inorganic material also irtdudes other hydrate-forming salts, e.g. sodium borate and 
sodium sulfate, and particulariy anhydrides thereof. Also, other water-absorptive compounds can be used, 
for example sodium chhjride. sodium sulfate, sucrose, silica gel. bentonite. molecular sieve, etc These 
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into from outside. . gvOH siatably selected and newly developed 

The S-EVOH P) is. in the present '''''^'^^''•l^^I^ m^v &oH (B) and inorganic material 
for the purpose of significantly improving f '"f^^J^'tCSl^^^^ 
SHnd tea saponified product of an ^J^^^^^'^'^^S of^ 2o4. Those particulariy 
98 m^ andT«IponificaJion degree of v.nyl ^^^^^^ to and 96 mol* at most. 
eSe^ in imp«,ving compaflbllly have ""^^^ ^^J^^^vi^a^ "-"^^ 

rSoMo degree of than 98 mol%. or Wrth the saponification 

STTs^OH to, is preferawy at le^t 5 m<H* higher than 

and preferably 100 g.10 min at most, more preferaDiy 

S-EVOH used m ^ ^ ^^ZT^.T^ ^^^ST ^aSj 
derivatives thereof. The '^'^J^'^^^ l^iL ^Bc acid, methacryiic add. malelc aojd. 
anhydrides thereof, and «^P'«lJl*!^24" of ^ « """^ 

fumaric add. itaconic add. monomethyl ^'^^ZtZ^vsad singly or in combination, 
ttacoriic anhydride and the Dke. These ^'^^^^J^^fp)l 60:40 to 99.90.1 . preferably 6535 

The blending ratio by ^^^^^"^.^^^^^^^^^ 
to 99.7:0.3 for the purpose of producing h'She^ J?f « an amount of 0.1 to 150 parts b^ed on 

in the present Invention, the inorganic mMenal ) ^ ««« , tefin (A) and EVOH (B). 

100 pal by vreight (hereinafter simply ref^d ^as ^^yabiiity 
0.1 to 100 P3^o;J^;,-;r^- LSo^rCS'U v^. not produce suffident effect 
will aariHicantiy worsen. On the otner nana. o 
of prt^ molded artides with ^^"^If^^^^^^n depends on the type and composition of the 
The amourrt of S-EVOH (D) added in the Pf^!^ '^'T" e^ed. but it is generally at least 0.3 part 
EVOH and Inorganic material used and «"^/|;3^'fB)'^3:S?Sctice. 0.3 to 30 parts, preferably W 
„ based on 100 parts of sum of polyolefin (A) and EVOH^. . h fe less than 0.3 part, the 

" ^20 parts, more prefe^W to 10^^-^^^ 

•S??=e^- SJ^^^^ ..eri. (C„ . men mdde. 

When a composition <«^P:^"9 P^lf^ J^^^ » «s compositJon is incorporated with^tete 
« the effed of the present irw^^ 

P?^ ^, , , .00 ^ Of EVOH (0) U 

polyolefin (A) o, EVOH (B). a process """Pi^^f^^; ^^"^^^st of members, a process comprising dry 
^OH (B) or both, and then dry blending the ^ ^^^^ ^^i^ the above composition, a 

so Sndlnrgram^ ^ the ^^j^' ^^^S S^^" ^TS 
• process comprising adding S-EVOH ff)) s^eete. cups, bottles or the Hke cortamh^ 

Jci) to granules (^covery) Obtained Ijy S^^^^^^^^'fp^^n (A) layer, a layer of polyolefin W 
M least one member selected from the group of B^OH (B and inorganic material (&). and 

iTorganic material (Cd an B^H < W ar.da ^^^^^ 2o effectiv; to use a master batdi 
65 dry blerifing or blend pelleting the mo*^. and htep^ 

obUed by blend pettetizing inorganic '"^"f jj^^ T^JJ^ by action of S-EVOH P) «« 

b, the present invention, while *e '"^^f^ ^l^J'S^^ and inorganic material (C) Is 

compafibinty In the melt molded artides comprising polyoletin w. c 
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not quite clear, it is considered tlial S-EVOH (D) component acts efficiently on the melted systeni 

comprising the polyolefin, EVOH and Inorganic material, in which rheological effects, dispersing action and 

the like are complexly combined. 

Described, next is the composition comprising (A), (B), (Ct). (C2) and (D). which is another embodiment ♦ 
5 of the present invention. 

• . In the present inention, the addition of, in corr^lnation with S-EVOH (D). at least one member of 

compound (C2) selected from metal salts of higher fatty adds having 8 to 22 carbon atoms, metal salts of 
' ethylenediaminetetraacetic add and hydrotalcite compounds, to a composition comprising (A). (B) and (Ci). 

further improves the compatibility among (A), (B) and (Ct). In particular, the improving effect is still more 
10 marked where polyolefin. espedally polypropylene, containing titanium compound, Yirhich Is remaining 

catalyst, is used as polyolefin (A). 

The .salts of higher fatty acid having 8 to 22 cartwn stoms herein are salts of metals, particularly those 

betonging to Group I, II and III of the periodic table, of tiie higher fatty acids, and their prefenred examples 

are caldum, magnesium and anc salts of lauric add. stearic add, myrlstic add and tiie like. 
IS ' The metal salts of ethylenediaminetetraacetic add are the salts of metals belonging to group 1. II and 111. 

and th^ examples are disodlurh salt trisodium salt, tetrasodlum salt, dipotasslum salt, trlpotassium salt. 

tetrapotasdum salt disodtum-magnesium salt disodium-caldum salt disodium-iron salt disodium-zinc salt 

disodiuTTHmanganese satt, disodlum-lead salt dipotasslum-magnedum salt and the like. 

Examples of hydrotak:ite compounds are. in particular, the complex salts represented by the formula 
20 M«AIy(0HW3y^A)x • aHaO 

v»rhereln M represents Mg, Ca or 2n. A represents CO3 or HPO4. and x. y and 2 are each a positive number 

and a is 0 or a positive numtser. among which preferred examples are as follows: 

MgiAl2(0H)i5C08*4H20 

MgsAlaCOHhoCOa-SHjO 
25 Mg5Al2(OH)i*C03*4H20 

Mg,oAl2{OH)22(C03)2 •4H26 

Mg6Al2(0H)i6HP04*4H2b 

Ca6Al2(OH)tsC03-4H2O 

Zn6Al2(OH)i6CX>3-4H20 

30 The compound (C2) is added in an amount suitably selected, to produce effect of Improving compatibil- 
ity of (A), (8) and (Ci). depending on their types and within the limit not to impar the characteristics of the 
composition, such as mechanical properties, transparency and gas banier property. In most cases, the 
addition Is 0.00001 to 10 parts based on 100 parts of total weight (A + B). of polyolefin (A) and EVOH (B), 
particularly 0.0001 to 1 part on the same basis. If the addition exceeds 10 parts, properties other than 

3S"- compatibilfty will tend to be damaged. The compound (Ca) is blended with (A). (B). (Ci) and (D) in the same 
- manners as descrtoed hereinbefore. Particularly effective is a process whdh comprises Incorporating 
beforehand component (C2) together with S-EVOH Into polyolefin and/or EVOH, blend pefietizing the 
mixture, and incorporating the obtained pellets Into (A). (B) and (C). followed by melt mokfing of tiie 
resulting mixture. 

40 Next the resin composition comprising (A). (B). (Ca) and P). which is stin anottier embodiment of the 
present invention, is descrit>ed. 

The present inventors have found tiiat the above-described (D) and (Ca) have mariced effect as agents 
for Improving compatitrflity between polyolefin (A) and EVOH (B). * 
- Blended compositions of polyolefin (A) and EVOH (B) are known. See for example Japanese Patent 

49 AppDcation Uid^pen No. 20073/1981 (U.S.P. ^^o. 434.671). These compositions are poor in compatibinty 
wflWn themsehfes, and hence, when extrusion moWed Into film, sheet bottle or the like, tend to generate 
nonunifomn phase-separated irregular matters. These Irregular matters increase in number upon tongiDeriod 
operation and markedly deteriorate the appearance of molded articles. Japanese Patent Application Laid- 
open No. 199040^985 (U.S.P. No, 4,613,844) discloses Incorporation of hydrotatelte or ttie like into the 

50 composition to improve tiie compatibifity. This metinod, howver. produces high effect only when EVOH is 
used in a small amount and is unsatisfactory when the amount of EVOH becomes larger. 

In the present invention, the above-described (D) and (C2) are incorporated into blend composition of 
polyolefin (A) and EVOH (B), thereby maurkedly improving the compatibi fity.of the blend composition and 
realizing long-period continuous operation even when EVOH is present In a large, not to say small, amount 
55 or wfth a system containing talc, to mold films, sheets, botties or the like having neat appearance without 
turiDulence (wavy pattern).. 

(D) and (Ca) are added in amounts and by any one of processes as descril)ed before. Particularfy 
effective blending process comprises first Incorporating (D) and (Ca) components in pdyolefin and/bir 
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EVOH. btend pelteti^ng the mixture and adding the pellets obtained to poiyotefin (A) and EVOH (B,. 
•"""SUSpSn compdsing (A). (B). (C, and D. which Is yet another en.tKX«ment o, the p,B«nt 

invention, is described. ^ ^ ^^^^ rarhnwHc add or derivatives thereof used in the 

The polyolefln resin (C3)motffled^an^^^ ^ ^ g,o„p 

present invention includes polyoleBns mocRfied '^f ^JS^JTadd. maleic add. fumaric add. 
insisting of. unsaturated carboxylic aads sud> « aajc ^. r^S^^S foregdng. and derivatives 
crotonicadd.i.aconicaddanddtracortcaad.aj^^ ^ 

of unsaturated C8n«»cylic adds, such mettiyl ^ g^^cWyl methacrylate. ac- 

acrylate. butyl acrylate. butyl methacry ate. ^"y' ^^f^L^S ^ composHions 

S;^r-ter^::^.acSi»^era^^ 

-me incorporation ralto of the modrfted Pohrotefti^ te^"^ m^rporaBon of S-EVOH (D) 
^X'^^'^l^^T^'^-:^^^ (sTa. as a^en^en^oned 

•^rte no pa^cuiar Actions with -P^JJ P-^^nSTSS^TbS^^ 
obtain the desired composmoa Thus, there "^^^^ l^^J^S^^^^Ta polyol^n (A) or 

Slt^nlSa^ntd ^r^iSc3S ^^r^tg^on a^d .e 0. are ccple^ 

""^rited heretcore. the resin -POSl«oj«^ tj« p««am ^^^^^^ 
composiSons comprising (A). l^a pT^ S^TaMB). (J aid P). those 

more concretely, those compns.ng (A). (B). 1^0 (D^ in^ rr,) and (D). those comprising (A). (B). 
comprising (A). (B). (Ca) and (D). those ,<^P7'"9 f^^f ^ embodiment 
(Ci) (Cs) and P) and those compnsing (A). (B). (Ci). (Ca) ""^^ 
r^sln compositions comprising (A). (B). (CiM^); (^3) 3"^^- ^alts or oxides, other than the 

.rr«;s^^^ rco^zrrs r er:^rSd ^ « 

agents, colors. fiUers and olh^^PO^l^ o^e S^v^ as follows. , 

effect and function of the P^^ent nvertlon^r««te««^es o 2.2'-methylene- 

Antloxidam: 2^di-t*utylhydroqu«i«^ tTpyonate. 4.4 -thid^s^e-t- 

dimethyl, phthalate. diethyl phthalate. dioctyl phthalato. wax. liquid paraBine. phosphorte add 

S^Si^t^Tpentaerythrtt monostearate. sorbltan monopalm-rtate. su«ated polydefin, modified «ilh 
SiihSclSarpSryethylene oxide, carbowax. and the like^ 
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. sheets, tubes, bottles, cups and the tike through known melt extrusion molding machine, compression 
ntolding machine, heat molding machine, rotary molding machine, dipping molding machine and the tike. 
The extrusion temperature for mokJing is suitably selected depending on the types, molecular ^weights and 

. incorporation ratk> of component resins, type of extruder and the like, and is generally in a range of from 
5 170 to 350' C. 

Where the resin compositions of the present invention are used as a layer of a multiiayered structure, 
the multiiayered structure may assume any layer construction. Suitable examples of the layer construction 
are, where the resin composition of the present invention, poiyolefin, EVOH and adhesive are represented 
by F, A. B and AD, respectively, as shown below. 
10 Here, sutable example of AD is the poiyolefin (Ca) nruxlified with an unsaturated carboxylic acid or 
derivatives thereof used in the present invention. 

2 layers: A/F 

3 layers: A/F/B, F/B/F. F/AD/B 

4 layers: F/B/AD/A, A/F/AD/B 

IS 5 layers: F/AD/B/AD/F. A/F/B/AD/A, A/F/B/F/A 

6 layers: A/F/AD/B/AD/A 

7 iayws: A/F/AOa/AD/F/A 

In these multiiayered structures, the resin composition of the present invention can be replaced by 
scraps of the multiiayered stnicture. Further scraps of other poiyolefin mokling can be incorporated. 
20 Therefore, where AD has been used in such scraps, the resin composition of the present invention 
necessarily contains the AD. 

The multi layered structures having the above layer construction are. since they comprise EVOH that 
has excellent gas barrier property, useful for packaging food, medical articles such as medicines and 
medical utensils, which require high gas barrier packaging. In particular, multiiayered structures comprising 
25 at least two layers of EVOH (B) layer and the resin composition (F) layer are prefened because of their high 
gas banier properties. 

For forming multiiayered structures, generally speaking the best process is what is known as co- 
extnision molding, which comprises using separate extruders in a number corresponding to ttie numt>er of 
types of resin layers and simultaneously oo-extruding the plurality of melts, laminated one upon another, of 
so the resins melted in the extruders. Also available are extnision coating, dry lamination and (Ike processes. 
. Molded articles of the present invention, or of multiiayered structures containing them can further be 
stretched by monoaxial stretching, biaxial stretching, blow stretching or the like to give molded articles 
having still distinctive characteristics in mechanical properties, gas t>arrier properties and the like. Accord- 
ingly, molded articles obtained from the resin compositions of the present invention have not only uniform 
35 and neat appearance but. because of high compatibility among components, various excellent characterise 
. tics such as strengtii properties and gas barrier properties, and hence have industrially great significance. 
Other features of- the invention will t)ecome apparent in the course of tiie folk>wing descriptions of 
exemplary embodiments which are gh/en for illustration of ttie invention and are not intended to be limiting 
thereof. In the Bcamples, "parts" means "parts by weight". 

40 

EXAMPLES 



45 

Example 1 

Blend peUetization was conducted with 50 parts of a low density polyethylene (melt Index detenmined 
accorcling to ASTM-D1238: 15 gMO min; density determined according to ASTM-D1505: 0.92 g/cm^ and 
50 50 parts of fine powder' of titanium dioxide tiirough an extruder at 200* C to obtain a master batch of 
titanium dioxide. 

TTien, 95 parts of a polypropylene (melt index (ASTM-D1238. 230*C).*0.5 g/10 min). 5 parts of EVOH 
{ethylene content 33 mol%. saponification degree: 99.9% and melt index (190* C. 2160 g): 1.5 g/10 min}. 
4 parts of the titanium dioxide master batch prepared above and 2 parts of S-EVOH {etiiylene content 89 
55 mol%, saponification degree: 91% and melt Index (190*C. 2160 g): 5.1 gno min} were dry blended, and 
the blend wto fed to an extruder witii a full flight type screw having a diameter of 40 mm. an UD of 24 and 
a compression ratio of 3.8 and fomed into film through a flat die having a wid^ of 550 rrim. The flim 
formation temperatures of the extruder and tiie die were 190 to 230* C and 220* C. respectively. A film 
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separated irregular matters caused by poor compafibilrty. 



Comparative Example 1 



IS 



20 



Examples 2 through 5 ^ used in 

. Blertds were obt^ned by dry blending ^e P^^^^^^^J^^ 
Example 1. the titanium dioxide master bat^ f„l^^S^e?for^d irtlo films In the same manner as ,n 
■ Table' in ratios as shown, and *f ^'^^^^^^^ thus obtained were evaluated lor the 

Example 1. There was no generation of Tip stain on aienp 

^SittSfs upon longiJeriod fi^ partly a few phase-separated inregular matters. 

^ good: showed a irregular matters. 

pS5E showed an improved compaUbiitty. oui genercuw 



Examples 6 through 10 



30 



Bca mpies o uhuu«" 

4Ki» raeiittft m shown 10 Table 1 ► 



was no generauuii «. mk j . • 

appearance and the results are shown in Table 1 

Comparative Example 2 



50 



Examples Ij and 12 

A ..end was chained t.y aCding 20 pa^ o. the ^^OH ^0, B«.p.e1 ^P^^IJ. 

EVOH (B) used tn B<ampte 1. ibitowed by ^J^^^^f^^Z^y^ ^ >" Example 1 and 4 
b.i>d of 10 parts ^^"'^ 
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Example 13 

A mica master bateh was prepared by adding 50 parts of mica to 50 parts of a low density pwlyethylene 
(melt index according to ASTM-D1238: ^S gtlO min, density by ASTM-D1505: 0.92 g/cm3). and dry 
blending the mbcture through an extruder at 200* C. ^ . , ^ 

Pellets were obtained by blend pelletizing 92.5 parts of the polypropylene (A) used in Example 1. 26 
parts of this mica master batch. 7.5 parts of the EVOH (B) was in Example 1, and the pellets thus obtained 
were formed into film in the same manner as in Example 1. There was no generation of lip stain on diel p. 
The obtained film showed, white showing a good compatibility, partly a few phase-separated inregular 



matters. 



Example 14 



A hydrotalcite master batch was prepared by blend pellefeing 2 parts of hydrotalclte and 100 parts of 
low density polyethylene through a kneading extruder at 200 C. , « 

20 Pellets were obtained by blend pelletizing 100 parts of the resin composition used in Example 2 (95 
parts of PP + 5 parts of EVOH + 5 parts of titanium dioxide) and 1 part of the hydrotalcite master batch 
prepared above and the obtained pellets were formed into film by extrusion in the same manner as In 
Example 1. Thwe wsiw generation of Hp stain on dielip. The film thus obtained was more uniform and 
showed better compatibility than that obtained in Example 2. and contained no phase^parated in^gutar 

25 matters. 



Example 15 

30 A calcium carbonate master batch was prepared by blend pelletizing 50 parts of fine powder calcium 
cartjonate and 50 parts of low density polyethylene through a kneading exlmder at 200 C. 

Pellets were obtained by blend pelletizing 95 parts of the polypropylene (A) used in Example 1. 5 parts 
of the EVOH (B) used in Example 1. 24 parts of the above-prepared calcium cartjonate master batch and 4 
parts of the S-EVOH used in Example 1. and the pellets were formed into film by extnjsion in the same 

35 marmer as In Example 1. There was almost no generation of lip stain on dielip. The film obtained showed 
uniform and good compatibility but generated, upon tong-time formation operation, a few small phase- 
'^epar^d irregular matters. 



40 Example 16 

A master batch was prepared by blend pelletizing 5 parts of titanium diodde. 60 parts of fine powder 
cateium carbonate and 35 parts of low density polyethylene tiirough a kneading extruder at 200 C. 

Pellets were obtained by blend pelletizing 94 parts of the polypropylene (A) used in Example 1, 6 parts 
45 of the EVOH (B) used in Example 1, 20 parts of tiie above-prepared master batch and 4 parts of the S- 
EVOH used in Example 1. and the pellets were fomied into film by extrusion in ttie same manner as in 
Example 1. There was almost no generation of Op stain on dielip. The film obtained showed some 
improvement In compatibility but. separated a few phase-separated Inregular matters. 



Example 17 

A blend (F) was obtained by blend pelletidng a polypropylene (A) having a melt index of 05 g/10 min, 
an EVOH (B) having an etiiylene content of 32.5 mol%, a saponification degree of 99.9% and a melt Index 
of 1 4 g/10 min. the talc master batch (M) and S-EVOH (D) used in Example 6 and an adhesive resin (Cs) of 
a maleic acid-modified polypropylene (ADMER QF-500. made by Mitsui Petroc^^emical Industries. Ltd.) in a 
ratio of A:B:M:D:03 of 63:10:40-25. The blend (F) thus obtained and the above EVOH (B) and adhesive 
redo {AD (Oa)} wer^fed to separate extruders to conduct 44dnd/7 layer co-extrusion molding to obtain a 
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sheet having a layer construction of A/F/AD/B/AD/F/A (thickness ratio: 30/15/2.5/5/2^5/30). (A) was 
extruded through an extruder equipped with a single screw having a diameter cf 65 mm and an L/D of 22 at 
200 to 240* C, (F) through an extruder equipped with a single screw having a diameter of 40 mm and an 
L/D of 26 at 160 to 230* C. (AD) through an extruder with a dngle screw having a diameter of 40 mm and 

5 anL/Dof22at160to 230* C, and (B) through an extruder wHh a singly screw having a diameter of 40 mm 
and an tyo of 26 at 170 to 210* C. and all the above melts were joined through a feed blodc type die having 
a width of 600 mm at 240 ' C into the multilayered sheet having a thickness of 100pu. There was no 
generation of lip stain on dielip. After 24 hours' continuous operation, the sheet properties were still good, 
showing no phase-separted irregular matters caused by poor compatibility, and no abnormal flow or 

70 delamination. 



Comparative Example 3 

IS Example 17 was repeated except that S-EVOH (D) was not used, to conduct co-extrusion molding to 
obtain a sheet Immediately after the start of the molding operation, the sheet showed turbulence (wavy 
pattern) and many coagulated matters. The number of the coagulated matters increased wHh time and the 
obtained sheet had extremely bad appearance. 

20 

Example 18 

. The sheet obtained in Example 17 was granulated, and to 100 parts of the obtained granules 2 parts of 
the S-EVOH- used in Example 1 was dry blended. Example 17 was repeated except for using the this blend 
25 instead of (F). to conduct co-extrusion molding to obtain a sheet There was no generation of lip stain on 
dielip. Good sheet was obtained even after 24 hours* continuous operation, and the sheet showed no phase- 
separated irregular noattes caused by poor compatibility, and no abnormal flow or delamination. 



30 Example 19 

A talc master batch (1S4) was prepared by blend pelletizing polyethylene and talc in a ratio by weight of 
40/60. A dry blend (F) was obtained by blending in a Henshet type mixer at room temperature for 3 minutes 
87.5 parts of an isotactic polypropylene (A) having a density (ASTM-D1505) of 051 g/cm^ and a melt index 

35 (ASTM-D1238) Of 9.8 g/10 min, 12.5 parts of an EVOH (B) having an ethylene content of 33 mol%, a 
saponification degree of 99.9% and a melt index of 1.2 g/10 min. 37.5 parts of the talc master batch 
prepared above and 2.5 parts of the S-EVOH (D) used in Example 1. This dry blend (F) was fed to an 
extruder equipped witti a screw having a diameter of 40 mm and an L/0 of 23, while polypropylene (A) was 
fed to an extruder for providing inner and outer layers, which is equipped with a screw having a diameter of 
'40 AS mm. and an L/D of 22 and with an adaptor having a melt channel ramifying into two, EVOH (B) to an 
extruder with a screw having a diameter of 35 mm and an L/D of 23 and AD to an extruder with a screw 
having a diameter of 40 mm ar^ an L/D of 22. Co-extruslon was conducted by Joining all the above melts 
through a 4-kind-7-layer die at 240*0 to obtain botties having an elliptical cross sectiooi an average wan 
thickness of dbout 6OO11 and a capacity of at>out 280 cc and having a layer construction of A/F/AD/B/AD/F/A 

45 (thickness ratio: 12/6/1/2/1/6/12) by known .blow molding. Then, after 48 hours' continuous operation, tiiere 
was no generation of Hp stain on dielip and there were still obtained botties of uniform and good quaTity, 
which did not show any phase-separated irregular matter caused by poor campatibillty. 



50 Comparative Example 4 

Example 19 was repeated except that S-EVOH P) was not used, to mold Ixrtties having an elliptical 
cross-section and a construction of 4 kinds/7 layers. Immediately after the start of the molding operation, 
them were ot)served many non-uniform phase-separated irregular matters, which had not been seen in 
^ Example 19. The number of tiie irregular matters increased wttii time and the obtained botties had 
extremely bad appearance. 
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and to 100 parts of the obtained gramites 2 parts 
The bottles obtained in Example 19 were ^"^"^^^^^^ this blend instead of tt» dry 
, sSoH(S was dry blended. Example 19 was «P«^^*^J^ l^t obtained bottles of uniform 
l^l^ToLnbSj^*--^^^^ 
and good quality. wWch did not show any pnase-;» h 



A master batcf, prepared by blend Pe«etbjj^ a ^^^^^Jt^^^ng ^ 
^'a^^^etbylene^e^iod^J^^^^ 

"^S^es obtained in Example 19 :'^J^';'S^tZ^ ^ ^ "^'^ 1 

blended «Hh 10 parts of the master batch P^^^i^^;^^ hours" cortlnuous operation, there were 
TSSkI instead' of the dry blend objn ^^"^^ ^ phase-separaled UreguU. matter 
still obtained botaes of uniform and good quality, wnion 



to 



20 



sun uu«eui->~ 

caused by poor compatibill^. 
Example 22 



.^r^^ EVOH (B). an EVOH having an ethylene 

Bcample-I was repeated ^^J^^X'TttzTe^^ l^^' ^-^"^^^^^ 
« con.emof'46mol%.asaponi.ic^^degr^^^ 



^eI^l-except.notb^.ng^-^^^^ 

poiy^W^ne. EVOH and titanium ^^^^ ^^'^J^^^lTirregular n«a«ers. whioh h^.«t b^ 



seen III Uirf^sw^r"' — 

e^mehr bad appearance 



40 



. of the polypropylene resin, a high denaty 

^ „,„ 1 «as repeated except for usng. Instead of me ^wwy j^^inuous molding 

matters caused by poor compafibility. 



Comparative Bampte 6 

50 after the Start of the formation ?P«f^'^«*^J!^^^ 23. The number of the irregular matJere 
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degree of vinyl acetate component of 99^% and a melt Index (190* C. 2160 g) of 1.3 g^O min. and then 
high speed 'mbcirig the mbcture. Pellets were obtained from this mixture through a 2-stag8 biaxial continuous 
. kneader with.an extruder connected thereto at 220* C. The kneader had a mixing chamber having an inside 
diameter of 54 mm. 2-5tage mixing rotors having UD's of 53 (1st stage) and 4^ {2nd stage), repectively, 

5 and a degassing means between the 2 retors. 

Blend pelletization was conducted with 10 parts of the pellets obtained, 90 parts of the polypropylene 
(A) used in Example 1 and 4 parts of the S-EVOH (D) used in Example 1. and the blend pellets obtained 
were formed into film in the same manner as in Example 1. The film obtained was uniform and showed a 
good compatibility' but generated, upon long-period formation operation, a few small phase-separated 

10 irregular matters. 



Example 25 

.IS A dry blend of 90 parts of the polypropylene resin used In Example 1. 10 parts of the BfOH used in 
Example 1 and 10 parts of the master batch used In Example 21 was used and film formation operation was 
conducted, in tiie same manner as in Example 1, continuously for 6 hours to ot>tain a film having a 
thidcness of 50u. The film obtained had a unifont) thickness and showed no turbulence (wavy pattem) or 
phase-separated irregular matters caused by poor compatibility. 



Comparative Example 7 

A master batch was prepared by blend pellefizing 95 parts of a tow density polyethylene (meK Index 
25 according to 'ASTM-D1238: 1.5 g/10 min. density according to ASTiy4-D1505: 0.92 g/cm* and 5 parts of 
hydrotalcite through a kneading extruder at 200* C. 

Example 25 was repeated excepr for changing the master batch to the above-prepared one, to obtain a 
film having a thickness of 50u. Then, 2 hours after the start of the operation, there were observed 
turtHjience (wavy pattem), which had not been seen in Example 25. The number of the inregular matters 
30 increased with time, and the film obtained had poor appearance. 

) 

Example 26 



3S Pellets were obtained by dry blending 90 parts of the polypropylene resin used in Example 1.10 parts 
, of tiie EVOH used in Example 1 and 10 parts of the master batch used in Example 21. and tfien melt 
extaiding the blend through an extruder wttii a full flight type screw having a diameter of 40 mm. an L/D of 
24 and a compression ratio of 3.8. 

Example 17 was repeated except for using the pellets ofcitained above instead of the blend (F). to obtain 
40 a sheet having a tiiickness of 1 .GOOu.. After 24 hours' continuous operation, there was still obtained a good 
sheet having no turbulence (wavy pattem) which did not show any pliase-separated in'egular matters, flow 
instability or delamination. 



45 Example 27 

Example 1 was repeated except for chaning the S-EVOH to another one having an ethylene content of 
89 mol%. a saponification degree of 91%. an add value of 3.0 mgKOH/g, and a melt index (190* C. 2160 g) 
of 4.0 g/10 min, -to conduct continuous film formation operation for 6 hours. The film obtained was uniform 
50 and showed good compatibifity and no phase-separated in-egular matters caused by poor compatibility. 



Examples 1 -a through 8-a 

55 A co-extiiided 2-kind/3-layer film with inner and outer layers of low density polyethylene and intermedi- 
ate layer of a resin blend composition was prepared. The resin blend composition for the Intermediate layer 
was obtained by dry blending a low density polyethylene (A) (melt index according to ASTh/l-D1238: 2.1 
gAlO min). an EVOH (B) {ethylene content 32^ mol%. saponification degree of vinyl acetate component 



13 



EP 0 401 666 A2 



10 



1 cPvnH {D^ f ethylene content 74 mol%. 

rate of ^ shown in Table Va. 



15 



S 2 ? ^0% RH). The results are shown in Table 1 -a. 
Comparafive Example 



25 



A iow density po.ye«.y.ene (mett 1.^ ^jri^STsa a„fnK..d«. 

«„.Jnr^ With a screw having a diameter of 45 mm ano a. temperatures were 190 

to 220 C for the extruder and 220 o tot 
«^ J. «h„,«n in Table 1-a. 



to 220 C Tor me cauuv*. _ 

measured and the result is shown m Table Va. 

Comparative Example 2;^ 



30 



35 



40- 



45 



strengtti being only 50 g/15 mm. 
sldn pattern. 

Comparative E xample 4^ wonH 
layer delamination being observed. 



50 



55 
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Exampte9-a 



" acample 4. was repeated except .or u^ng a POlVP"*^^ j^^^^ 

. . a„0.mtn) and a ma.e.c anhydHde-odHied ^y^'^^^'^JZt^^^''^^ anJydrkte- 

"r^.nS 'T£, rLwe Sc^^rtoSra^^ed film o. 2 1dnds« teyers 
modified polysthyiene (ADMER l^;;500)(C3)^spectvel>^ ro irtemwdiate layer. 

,0 vrith tl« polypropylene far inner and outer "^V^f f^^^ ^^''^'SrS^^ 595 gfl 5 mm and oxygen gas 
The film obtained had neat appearance and showed a peenngsirengino. w 

permeability of 20.1 ccftn»'dayatm. 

16 Comparative Example S-a 

Bamole 9^ was repealed except that the maleic anhydride^nodified polypropyle|^ (adhesh« resin ) 



Example 10-a 



30 



35 



40 



, co-^ctruded sheet w«h ^ Inner and ^-^^^ ^d^.^'^^"'^'^^^^ 
blend described betow was obtained The """P^^^.^JJ^ S oJo min). 30 parts of an EVOH (B) 
parts of a poly propylene (A) (melt index according to '^S™-D1238J^ .^^^ 
^ethyler-e content 32.5 mol%. ^aponificabon degree of «rj^^ 

?190- C. 2160 g) : 1.4 g^O -"1;;° PfLj^^.^^^" ^ min} and 5 parts of a maleic 

degree of vinyl acetate component 82%. '^^"^ (AbwER QF-SOa made by Mitsui Petrochemical 
anhydrfde<nodHied popypropylene (adhesive ^^"^ ^> ^'J^" ^^p^U with a single scww 

ZLes. LW.). The PO^'^"^^ !^ni1,5c ^dCtlblen'S^POsilionthrm^han 
having a diameter of 65 mm and an LTO of 22. "^^^"^^'^^ an UD of 26. at 160 to 220* C. and 



pattern) or pear-sWn patterru 
Example 11 -a 



45 



50 



pattern) or phase^ieparated irregular matters caused by poor compabbillty. 



Example 12-a 
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acetate component 82%) and 1 part of calcium stearate. 

Example 1- was repeated except for using a dry blend of 80 parts of the polypropylene resin used in 
Example 1. 20 parts df the EVOH used in Example 1 and 10 parts of the master batch prepared above, to 
conduct 6 hours' continuous operation to olrtain a film having a thictoiess of SOn. 
5 The film thus obtained was uniform and good in compatablDty*. but sfiowed. partly, a few phase- 
separated in^gular matters. 

Example 13^ 

70 

A master batch was obtained by blend pelletizlng. through a kneader at 200* C, 45 parts of a low 
density polyethylene fmeft Index according to ASTM-D1238: 1^ gAlO min. density according to ASTM- 
D1505: 0^2 g/bm^. 50 parts of an S-EVOH (ethylene content 74 mbl%:. saponification degree of vinyl 
acetate component 82%) and 5 parts of disodlum-calcium ethylenediamlnetetraacetate. 
T6 Example 1 was repeated except for using a dry blend of 80 parts of the polypropylene resin used In 
Example 1. 20 parts of the EVOH used in Bcample 1 and 10 parts of the master batx:h prepared above, to 
conduct 6 hours' continuous operation to obtain a film having a thickness of 50u. 

The. film thus obt^ned did not atthough showing a few phase-separated in^gular matters, show any 
turbulence (wavy pattern). 

20 

Example 14-a 

Pellets were obtained by dry blending 90 parts of the polypropylene resin used In Example 17. 10 parts 
25 • of the EVOH used in Example 17. 10 parts of the adhesive resin of maleic add-modlfied polypropylene and 
10 parts of the master batch used in Example 21 and melt extruding the obtaned blend through an extmder 
equipped with a full flight type screw having a diameter of 40 mm, an UD of 24 and a compression ratio of 

Example 17 was repeated except for using the pellets thus obtained instead of the blend (F), to obtain a 
30 sheet having a thickness of 1 .OOOu. After 48 hours' continuous operation, there was still obtained a good 
sheet without turbulence (wavey pattern). The obtained sheet did not show any phase-separated irregular 
matter caused by poor compatibility, or flow instabifity or delaminatioru 



3S Claims 

1. A resin composition comprising the following (A). (B). (C), which is at least one member selected 
from (Ci) through (Ca), and (D): 
(A): a polyolefin, 

40 (B): a saponified product of an ethylene-vtnyl acetate copolymer having an ethylene content of 20 to 65 
mol% and a saponificatioa degree of vinyl acetate component of at least 96%. 

(C): (Ci): at least on inorganic substance selected from titanium oxide. taJc, calcium carbonate, mica and 
at>sorpth« inorganic materials. 
- (O2): at least one compound selected from the group consisting of metal salts of higher fatty add having 8 
45 to 22 carbon atoms, metal salts of ethylenedlaminetetraacetfc add and hydrotaldte, and 
(C3 : a polyolefin modffied with an unsaturated cartsoxylic add or derivatives thereof; 
and. 

(D : a saponified product' of an ethylene-vinyl acetate copolymer having an ethylene content of 68 to 98 
mol% and a saponification degree of vinyl acetate component of at least 20%. 
so 2. A resin composition according to Claim 1. wherein said polyolefin (A) Is selected from polypropylene 
and polyethylene. 

3. A resin composition according to Claim 1, wherein said absorptive inorganic material of (Ci) is at 
least one member selected from the group consisting of sodium dihydrogenphosphate, disodlum mon- 
ohydrogenphosphate. sodium phosphate, lithium phosphate and sodium pyrophosphate. 
55 4. A resin composition according to Dalm 1, wherein said compound of (C2) is hydrotateite. 

5. A resin composition according to Claim 1, comprising (A), (C). (Ci),.(C2) and P). 

6. A resin composition according to Claim 1, comprising (A), (B), (Ci). (Cs) and (D). 

7. A resin composition according to Claim 1, comprising {a), (B), (C2). (Cs) and (D). 
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8. A resin composition according 
n ©thylene^nyl acetate copolymer \ 
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•@ Provided are resin compositions comprising the 
following (A). (B), (C), which is at least one member 
selected from (Ci) through (C3), and (D) : 

(A) : a potyolefin. 

(B) : a saponified product of an ethylene-vinyl acetate 
copolymer having an ethylene content of 20 to 65 
moI% and a saponification degree of vinyl acetate 
component of at least 96%. 

(C) : (Ci): at least one inorganic sut)stance selected 
from titanium oxide, taic. calcium caribonate, mica 
and absorptive Inorganic materials, 

{C2): at least one compound selected from the group 
consisting of metal salts of higher fetty acid having 8 
to 22 carbon atoms, metal salts of 
ethylenediamtnetetraacetic acid and hydrotalclts. and 
(G3): a polyolefin modified with an unsaturated car* 
boxylic add or derivatives thereof; 
and. 

(D) : a saponified product of an ethylene-vinyl acetate 
copolymer having an ethylene content of 68 to 98 



mol% and a saponification degree of vinyl acetate 
component of at least 20%. 

The compositions of the present invention have 
excellent compatibirrty within themselves and signifi- 
cantly solve the problems, upon molding, of molding 
instabirrty such as charred resin on screw, genera- 
tion of Gp stain, pressure increase In extruder. at>- 
norma] flow and generation of (turt)u!ence) wavy 
pattern on the surface of molded articles. 
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